BOCPHENT RESDSE 



Ei) 114 763 



aUTHOR 
TITLE 

PUB PSTE 
NOTE 



EDRS. PRICE 
DESCRIPTORS 



OS 002 175 



Corsale^* Kathleen . . . ' 

Tlie Effects of 'Mode of Presentation 'qn Encoding 
Processes in Children's ShSrt-Term HeniQr.y. 

1^ V ■ ■ ' ■ - ^ : ■ . • • - ■ 



TUp. ; Paper . presented ^^^.a^^^ Annual Meeting of the 
[American Psychological Association (82rid, New : 
Orleans, Lduisiana Aug. 30, ,1974-Sept. 3v 1974) 

HF-$0.76 H,q-$1,58 Plus Postage ' \. : r\ 
♦Aural Learning; ^Cogni:tive Processes; Elementary- 
Education; Elementary School Students; *Learn?.ng 1 
Modalities; *Memory ; Mental bevelopment; Reading 
Research ;''^*Re call (Psychological) ; .Retention; Verbal 
learning; *Visual Learning • 



ABSTRACT . > . / * / " / * 

^ The purpose of this stu&y was to d.eterinine^. whether 
children as young •as second-graders could encodg categorically within 
an abstract evaluative dimension. Th^ study use:^ mode of stimulus 
presentation (auditory 'or visyal) as an independent variable. The 
subjects were 40 white middle class children from grades 2^ 4, and 6, 
who were randomly assigned to one. of four lexperimental conditions. A 
control group received four /tria:ls of words from the sam.e .sub jqct Ive 
category. Interfe;rence bettfeen- trials^ followed- Wicken' s release from 
proactive interference paradigm aiid consisted of a color naming 
distractor task.^ An experimental group received three trials of words' 
from the same subjective cate.gbry with a shift to anothej^; caiteigory on 
tjie forfrth trial. The . interference remained th-e samp. Subjects were 
asked to recall the words after a 1 5 second inter ference dura%tion. 
Some of the results indicated tha.t the experimental ^groups jat eiach 
grade level show' an increase in recall ftom trial 3 to trial; 4. 
Significant main effects were found for ove:^all recall < performance 
between grades and across trials. The mode of present atlon did not 
appear to have a differential effect on the children.Vs encoding at/ 
any grade levels (MKM) ' 
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The study of encoding In memory research focuses on the. input stage of 
infomation i5rocessing\ Information input mechanisms are of import to the \ 
development of efficient memory functioning since Information must be 

efficiently encoded in order to be further .processed into a form permitting . 

: ■ ■ ' / " ■ ^ . . ' ' • . . • * • _ 

efficient retrieval. How a child encodes inforrjat Ion will then effect / 
, . ■ . ■ . ^ ■ ' • '.^ ■ ■ .- . 

subsequent processing and retrieval of that information. The. study of . 

encodin<> and factors affiectinf; the development of the encodlnj? process are 

thus- of critical imnortance to the understanding? of memory development. 

A TdLdely investiq;ated encoding /mechanism in stiorts-feerra memory ('ST^l). • ^ 

is the cate?»ori2ation of information. Underwood (1^^9!) asserts that verbal 

^ information is encoded. alouR a number of dimensions of catjBgpries ±n 'FITJ. 

-^•Tickens (1970) hypothesizes tfiat <^ate?>ofical encoding; d these/dime^isloSie 

■ . " . ■ * " ' ■ ' ^ . 

iHay be assessed experimentally throuph the release from proactive interfer- 
. ence (PI) paradim. In this procedure, triads of words from, the same sub ^ 
iective cate<>ory are presented briefly over a span of four or five trials.. ^ 
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To prohibit rehearsal of the ^atevxaXi subiects are distract;^ for fifteen 
seconds Inmeidlately alter each triad presentation. ^Follm/lnp distraction, 
subjects are asked to recall the triad presentation. . j^atjegorlcal encoding 
is characterized by a decrement* in recall perfarmaniE^ oyer trials ^ hypot;>het±'- 



callv due to the Increasinig 'difficulty in distinguishing^ among the, items " 

, ■ . ^ . / / ' ■ ' 

f row common category in recall. The interference/effect Increases with 
successive trials resulting in a progreasl;«;fe decline /in accuracy of reca'll. 
^Hoxrever, if stimuli from another- cate<?ory are presented on the fourth or " 

fifth trial, performance on this trial is typically improved. Th^ subject 

' ' ' \ • ' ■ ■ / ■ ^ • 

is "released" from the Interference effect t)resumably because the newly 

enc'oded stimuJLl are tQo re easily dlstlnguj(.Shable a$ unique items and are there 

' ■■ ; ■ ' . ' ' ^ ' 

' fore less subject to interference in retrieval. /tWckens (1970) labels this 

' ' \ ■ ' / ^- ^' ■ ■ ■ ' 

phenomenon release from proactive intferflerence (pi)* * The paradigm provides 

evidence for the categoj:lcal^n*atur;e of. the encoding process. , 

, ' / ■ / . ' ^ . ^ ' 

The release from PI p.ar^dj.^ is a potentially powerful tool in the, 

investigation of the devel'bpmjsritt of cat&gorlcai encoding. Earlier 'studies 

'have shoTTO that youn^ cJtill&tBn can categorize /words into essentially the 

same category structyire imposed by a«JuXjt:s • (7)l|Vesta, 1966:; Annett, 1959). 

However > the spont^neo^us use of these categories by younger children^ is not 

,a reliable phen^tneflton . Fourth graders did i^lt spontaneously use the cate- 

f^bries they fdrmed in a sort task to fetructt^re their subsequent i56call 



performanc^(Mberty and Ornsteln, 1973) . iseveral studied have jised the 
'^release f^j^m PI* technique to determine whether or not children use cate- , : 
gories/as encoding devices. - Studies have shoT^rri that relea^ from PI occurs 
x7ith/4econd and third graders using salient, age-appropriate dimensions 
simh as taxonqraic categories or number and letter triads (Cann, Liberty, ' 
3haftOfand Ornsteln 1972 Hagnen, 1970). 



Xnvestlf^ation of the enco •I'^r'yof^Tno're abstract categories with children 



has yielded equivocal results, fender (1969) used words from the Evaluative 
dimension of the Semantic T^lf f efentlal (i^e. j^^ords catep;orlzed as having 



bad connotations) as stimuli in the release from PI paradigm with 



* If . . » - * • 

second- anjl sixth-graders ana obtained a significant release effect. These 



results are in contrast to /the flndin;>s of Cermak, Sagbtsky and Noshler: 



•(1972) which suggesteH tl^ftt secdnd-^j^iraders could not use the Evaltiatlve^ 
dlmenslofti as an encodins( tool. Cei?mak. et al . (1972) concluded' that' the . 
development of the encq(ding process occurs bjBt\^7cen the second- and sixth- 
grades, with classification as shown by^ "build-up of PI, developing between*, 
the second and fourt|;i grades and differential encoding, as shoT>m by 'a release 
^from PI, Meveloyplng/betT^eeh the fourth and sixth grades • These results 



further complicate/ the ^i^jies^^ of vjhether youn<^ children can spontaneous,ly 
use abstract cate^rori^s as encoding devices . Further investigation is 

■ # y 0c-'' ■ ^ - 

nec^j^ary tofM^hlde evidence for a better understanding of the level of 
coi^lfitive m^^felty of -second-graders and m^ay reveal sltuatlons»l factors - 
tfhat ac^dti^ for the discrepancy of the Cermak et al> and Pender results. 

are several methodological differences between the Pender and 
al. studies T'ftiiqh inay account for the, equivocal results. The 
vlous of these are differences in mode of sttniulus presentation, ^ 
atd'gory salience of the particular stimuli used, nuruber of words per* 
, and ratje of stimulus presentation. It seems that mode of stimulus 
entation inlays a C3?ltical role in accuracy of recall in adults (Chase 
Calfae, 3.969: Hopkins, Edwards, and Gavele|c,"^ 1971) . Perhaps this is 
critical^ factor accounting for the discrepant results. of Pender and 

rmak et ^1. since Pender used an auditory presentation and Cermak used . 

• ■ ; . . ■ t ' ■ ■ • * 

visual pi'esentation. 




/• 



A, systematic Investigation of thd effects of xnof^.e of stimulus presen- 

* ' ' . ' ■ " f> ' * ■ • ' 

tatlon in developmental studies of the encoding process -has not been carried . 

out. An auditory presentation could facilitate the efficiency of the encodini^ 

(a. • ... 

piroccSs, thereby allo^Ting the encodin.q; of more abstract dimensions such as- ^ 
the Evaluative dimension., In an attempt to determine whether or not children 
as youn^ as second-^graders could encode categorically within an abstract 
dimension, the present stlidy u&ecf mode of stim.ulus presentation (auditory 
or vd^ual) as an additional independent variable. - The ^Tlclce^'s (1970) ^ • 
" reiease from PI paradigm was used* to test bjiild-up an^ release from PI 
with second- fourth-, ajid sixth-graders/ Three factors were investigated* ; 
Ability to use the Evaluative dimension as an encoding tpol, effects^ of 
auditory an\3 visual presentations, and* developmental d^ffere^lces as defined ; 

by grade levfel. - ' > 

' * •-'»■ 

Method ' - 

Deslp;n ^ / V \- ' ^ 

The de^Cgn was comprised of three betweetf-subjects factors: Grade 
level (second, fourth or sixth). Presentation modality (auditory or visual), 
and Experimental or control' gr45ups (shift or non-shift on^the final trial). 
The number , of correctly recalled words per trial ^rved as a \dLthin-subiects 

repeated measure of performance. ^-Subjects from each grade level were assigned 

♦ • • ■ 

• - • V ' • ■ ■ " ■ 

to an auditory shift group, an auditory non-shift group, • a visual shift 
grout) or a''"visual non-shift. group. The non-shift groups received four trials 
of words from the same subiective category x^rhile the shift groups Were shifted 
in csteppry^on the fourth and final trial. Order of category shifts was 
counterbaldhced. , ^ ^ o> ■ t> ^ , 
Sabject s 

Forty white, middle class ^children from each of three grade levels 



(second, fourth and sixth) .ai^ St. Peter *s FJementary School In Saratoga / 
Springs, Nex-y York, were used in. the experiinenf: * Subjects in each grade ' 
level vere randonly assigned to one of four experimental conditions. Kach 
condition was balanced fo.r sex^ T^ratesting of stimulus materials was 
performed on a similar group of second-graders at the Colonial Road School ^ 
in Franklin Lakes, Ne^^ Jersey. , - 

Materials , ^ 



r. 



Stimulus words were selected from, the Heise (1965) and Osgood, Suci 
.. ' ' ■ ■ ■ ■ 

and Tannenbaum (1957)/ rat Inj^s of English words along the Semantic Differ- 

ential.^ Tt«7elve cpnnotatively good words and twelve cpnnotatively bad x^rords 

'\7-ere eltdsen. The woods' were pretested on a separate gjToup of seconds-graders 

to ensure readability And salience of connotation. The vrords x^rere grouped 

into two sets of triads and presentation of the triads X7as random. For 

' I 'I- ' ■ 

the visual presentation, the xrords xi^ere lettered with 5/B" transfer^ l^tt^rs 
and were presented individually through* a 7" x 7/B" aperture of a 12 ' x 12'^ 

black screen/ For the auditory presentation, the x>rords Krere read to the , • 

* ^ 

sul/l'ect. A ready signal consisted of either a star* or the call "ready" and 
the If ecall signal was a printed question mark or the call 'OK", depending 
on the experi^mental condition (auditory or visual) to which the^ subject 
xjas assigned. A color matrix of 84 circles ^ (diameter - 2 ) of nine colors 
was used as a distractor task in which the subject named colors to the beat 

■ ■ \ . - . 

of a metronome. * ' ' i 

Procedure 




Subjects x^ere testea^^ndlvidually with a* modification of the ^ATlckens 
(1970) paradigm. A color naming^dis tractor task and the presentation of 
practice trials of 'unrelated material to familiarized the subject with the 
procedure were substituted. The female experijnenter was seated across from 



the sublect and read the Instructions for the task to the subiect. Each 

sub'ject received three practice trials. The ready signal was presented 

for two seconds, t|ie stimulus triad for six seconds (two seconds per word), 

followed by a color naming task of fifteen seconds duration. The recall 

signal was then presented and the subject was given fifteen seconds to 

recall the words. A two-mlni;te rest period was Included between the' 

tonclusion of the practice trials and the onset of the'jzest trials to allow 

for the dissipation of Inhibiting effects that might; carry over from the 

practice to the test trials. The inter-trl^l Interval i<ras' six sec<^nds, 

each subject receiving four test trials. Five orders of four triads were 

used under each condition. The experimental and control subjects were/ 

yokfed in that, they received the same order of numbered triads for the first 

. V - * ^■ 

. • ^ N " ■ 

three trials. On the fourth and final trial, the experimental^ subjects 

were shifted to the numeifical equivalent of the non-shift triad presented 

/ ' , ^ ' .r * ■ ■ 

to the control sub iects./ • * * 

- ■ ■ ' " ■/ • . , • ■ . 

I i Results ^ ' " . 

Figure 1 shows the mean cprrect recall on each trial for each of the 
subgroups for the second-, fourth-, and sixth-graders. Each shift group 
shows an Increase in recall from trial 3 to trial 4 (the criliical shift 
trial) . • 



Insert Fig|^re\l about here 

Conversely j each nonpS^ift "group shows a decrement in performance from trial 
3 to trial 4 except for one group (fourth grade visual non-shift\ group) 
which shows no change in performance. Table 1 shows the mean recall on each. 



Insert Table 1 about here « 
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trial for each SX^V sif^leo^-s. The maximun pop:^sible score on each trial 

x^as three points. An overall analysis of variance (Ulner, 1971) of the 

•'■•■* ' 

number of correct responses was" performed on the bet^-r.e'en-sub.iects factors 
of condition (shift or non-shift) , modality (visual or auditory) and grade 
level (second p fourth or sixth) and the x^ithin subji^cts factor of ttials. 
Significant main effects were found for overall recall performance between 
grades. (P (2,108) = 8.081, p<.001) and across trials X? (3, 324)^« 13-637., 
p<^,001) . Significanit interactive effects were found bet^rreen the overall 
^coxiditions-of trials and shift/non-shift (F (3,324) = 7.335, p<.001). , 
^There tms not a "significant- differential or interactive effect of the modality 
factor^ indicating that mode' of presentation did not have a differential 
effect on the children's encoding at any grade level. ' 

Newman Keuls Multiple Range' tests were performed on the significant 
main and interactive effects. Significant differences were found betx^een 
the overall* recall performance of the. second- and fourth-graders (p-<[^ .05) and 
the second- and sixth-grader^ (p<.01).* -The difference in performance 

between the fourth- and sixth-gtaders was not significant. These* findings 

■ ■ • ^ ■ \ . ' 
• . •• • 

indicate^ a developmental increase in capaslty of recall. Significant 
difference^ were also found for all subjects on recall between trials 1 
' and- 2 (p<^.01), trials 1 and 3 (p<.01), and trials 1 and 4 (p<.01>. No- . 
significant differences v^re. found between any. other combination of trials. 
Hox^ever, *'dif f erences between any otl;ier trial and trial 4 would be meaning- 
less since trial 4 scores reflect both the shift and non-shift groups,. No 
significant differences were found with the trials x^shif t/non-shift inter- 

■ V . J ' ^ 

action between shift and non-shift groupiT on t:rial ^1, trial 2, or trial 
3. Thus, shift and noti-shift groups did not differ in , the Initial build-up 
of PI. However 3 these groups did differ on the critical shift trial (trial ^' 
4) with recall of the shift groups significantly superior to that of the 
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* non-shift proups (p<.01), Tlius^ k significant overall build-up and release 
. from PI occurred for all experimental groups while pnly a build-up of PI 
resulted in the control group. These effects indicate successful encoding 
of the TSvaluative stimuli at all three g^de levels. 

. - Discussion 

The increase in the mean recall as a function of grade level parallels 
the resultis of the Cermak et al . (1972) study. These results ijnply that 
irtempry develops quantitativelir. Hox^ever , t"^ quantitative increase in cap- 
acity may be due to the qualitative changes in the structures and strategies 
employed by the subject. The results of the present study indicate that a 
/ greater increase* in the capacity of memory develops between the second- and 
f mirth-grades than betrsreen the fourth- and sixth-grades within the Evaluative 
dimension. 

Kore important, however, was the finding that children as young as 
seven years-gld (i.e. second graders) cannot only categorize words alpng 
an abstract dimension but also that they can use this category spontaneously 
as an encoding device. Results of Cermak et gi.. , 1972 suggested that while 
children are aware of these categories, they do not? spontaneously employ 
them in the Encoding process^. The present d^ta sugges'lL^hat children can 
^' ' spontaneously encode within an abstract dimension as w^as suggested by the 
results of Pender (1969) . There are a number of other factors which may 
account for the discrepancy between the^ results, of the present study p 
J'ender (1969) and Cermak et al, (1972). ^ 

First,, the particular stimuli used in the studies differed. Although 
a seeminj^ly trivial difference, the pretesting of- material in the present 

study revealed that some of the stimuli used by Cermak et al. (1972) were. ' 

« . ■ \ » . -v 

considered by the second-graders to have a nputral connotatiar and ,thus , a 



would ininimize any PI ef facts. Older children (i.e. sixth graders) might 

- ■ ■■ ' ^ . ■ • 

be more aware o5 the adult connotations which ^^70uld allow them to correctly ' 
categorize the words, resulting in the build-up and release from PI found^ 
by Cermak et al . (1972). The stimulus materials for the present study were 



judged as categorically salient at the second-grade level. based on the 
results of pretesting in which seeond^-graders were asked to classify the 
words as "good', ''bad', or '*in-between^' . It seems that a higher degree 
pf saliency within categories has a facilitative effect on categorical 
encoding. Consequ'ently, younger children can spontaneously use a category 
as an encoding device, provided the category structure is sufficiently 
salient. . 

The timing of stimulus presentation is another important aspect of the 
procedure x^yhich may shed som^ light on the discrepancy of results * among ° 
studies. Cermak et al. (1972) presented each trial (t^<ro words ]>er trial) 
for two seconds^ before beginning the dis'tractor task.. However, Pender (1969) 
allowed foif a, five-second presentation of the tigiad followed by a five second 
rehearsal interval. The rehearsal interval was not used in the present study. 
Nevertheless, a longer presentation perio^d was uSed (six seconds per, triad) 
because pretesting indicated that' younger children would need that amount of 
time to read three words. Both studies using the longer presentation r^tes 
ob'talned release from PI with second -graders . The temooral aspect of stimulus 
presentation seems relevant to the phenomenon of rele^s^ from PI. .Perhaps 
the faster rates of presentation allots- for a more stringent test pf encodiiig 

in that they. shoyj the development oi the efficiency in the encoding process. 

/ . . ■ ■ • „ ^ • ■ 

^In the cbntfext of the^previously discussed sttidies, it appears that older ' 

children (e.g. sixth graders) encode more efficiently since they were the 

only subjects who released from PI yrith the'shorter presentation period. 
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" Results of the present study indicate t>iat each modality equally fac- 

■ ■ -r ■ . ■> • 

■ ■■)>■•■ ^ * - ■ - , 

ilitates the encoding of the "Evaluative diRexision with children as young, 
as seven years of age. These data do not iiB^i^essarily imply^that different 
modality presentations result ih one aitd-the same encoding process. The 



hypothesis of ^ the two-store STTl is, not refuted since 4II groups were able 
to encode along the Evaluative jiimension regardless of mode of presentation. 
Thus, there may be different encoding processes for auditory, and visual 
information. However, it seems that^^tfth of these prcycesses^^e functional 
in second-graders. If ^modalities ^ar%^ encoded differentially'^ it appears 



that this type of differential encoding Initially develops- in children - "5^ ^, 

before they reaclT'the second- grade. It may be beneficial Vo investigate 

the differential encoding of modalities in pre-school or kin dergarten child- . ;. 

» . ■ . . ■- 

ren with the methodplogy used in the present study. The 'age levels would 
necessitate the use of non-verbal stimuli. If ther.e exists an age level 
wher^ a child could -encode tnaterial presented in one modality and could 
nqt, encode in another modality, it would folloxi? that there are two "pro cesses 
of encoding or two stores in the STM — an auditory and visual store. 

In summary, the results of the present study lndicate~that children 



as young as seven years of age can spontaneously use the abstract category 
of the Evaluative' dimensioir of the Semantic Differential as an encoding 
device In both the auditorry and visual mode. Although evidence has showri 
that this age -group _jeould use the Evaluative dimension itx ov ert c ategoriza- . 
tion/ it seems that this categorization strategy is spontaneously used In 

the cognitive operations of these children. — 

" ■ «f ■ — 

■ , . ;i : - r—- 
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Table 1» • 

Group Means of Correct Recall Over Trials ' 





TRIALS 






± 


Z 




A 


local 


Grade 

■ 2 


Auditory Shiit 


1.80 


1.70 


1.70 


2.00 


1.80 


Visual Shtft 


2.10 


1..2b 


0.90 


2.00 


1.55 


Auditory ^Non-pShift 


2.40 


1.90 


i:6o 


1.10 


1.75 


Visual Non-Shift 


2.40 


1.50 


1.70 


1.60 


1.80 


Grade ; 
4 ' 

> 


' Auditory Shift 

•> 


2.30 


2.10 


1.80 


2.10 


2.08 


Visual Shift 


2.50 


2.20 


2.10 


2.50 


2.32 


Auditory Non-Shift 


2.10 


1.70 


1'.50 


1.40 


1.68- 


Visual Non-Shift 


2,40 


2.20 


1.80 


1.80 


2.05; . 


Grade 
6 ' 


Auditory Shift 


2.70 


2.20 


2., 00 


•2.30 


2.30 


Visual Shift 


• 2.60 


2.00 


2.00 


2.40 


2.25 


Auditary Non-Shift 


2.70 


2.20 


•2.50 


1.90 


2.33 


Visual -Non-Shift 


2.60 


!'2.40 


1.70 


1.20 


1.98 


1 Total 




2.39 


1*94 


1.77 


1.86 


1.99 



